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AUST VELOCITY OF VACUUM PUMP 
(19) JP 



PURPOSE: To measure an exhaust velocity with high accuracy regardless of 
the conductance of a chamber, by obtaining the same exhaust quantity by the 
conductances of different orifices to measure the pressure in the chamber. 

CONSTITUTION: Chambers 2, 3 for measuring an exhaust velocity are mounted 
on the upper part of a vacuum pump 1 and a partition plate 4 is provided 
between both of them. A deformable orifice plate 6 is provided on the 0-ring 
5 of the plate 4 and orifices 8, 9 are changed over by an operation handle 
7. A gas supply nozzle 10, a leak valve 11 and a gas supply cylinder 12 are 
connected to the chamber 3 by piping 13 and a pressure gauge 14 for measuring 
the pressure of the upstream side of the plate 6 is provided on the chamber 
3 while a pressure gauge 15 for measuring the pressure of the downstream 
side of the plate 6 is provided on the chamber 2. The pressure in the chamber 
2 is brought to a constant condition by respective different orifices and, by 
measuring the pressure in the chamber 3 at this time, a calculation condition 
is obtained and an exhaust velocity can be calculated regardless of the 
conductances of the chambers 2, 3. 





(54) ULTRASONIC CURRENT METER 

(11) 63-5217 (A) (43) il.1.1988 (19) JP 

(21) Appl. No. 61-146823 (22) 25.6.1986 

(71) TOKYO KEIKI CO LTD (72) YUKIO YOSHIDA 

(51) Int. C\\ G01Fl/66,G01P5/00 

PURPOSE: To accurately measure a flow speed free of the effect of sonic velocity, by constitute 
ing the title current meter of a transmitter circuit, first and second transducers, a forward 
direction/reverse direction change-over circuit, a phase detector and an operator etc. 

CONSTITUTION: Transmitter circuits TX^. TXb alternately output the transmitting signal 
Ta corresponding to an oscillation signal Za and the transmitting signal Ta corresponding 
to an oscillation signal Zb with frequency close to that of the signal Z*. Subsequently, a 
forward direction/reverse direction change-over circuits SWi alternately changes over 
transducers P. to perform the transmission and reception of the first transmitting-receiving 
wave of a forward direction corresponding to the signal Ta, that of the second transmitting- 
receiving wave of the forward direction corresponding to the signal Tb, that of the first 
transmitting-receiving wave in a reverse direction corresponding to the signal Ta and that 
of the transmittint-receiving wave in the reverse direction corresponding to the transmitting- 
receiving wave in the reverse direction corresponding to the signal Tb. Phase detectors PDa. 
PDb calculate the phase difference of the first transmitting-receiving wave in the forward 
direction, that of the first transmitting-receiving wave in the reverse direction, that of the 
second transmitting-receiving wave in the forward direction and that of the second 
transmitting-receiving wave in the reverse direction and an operator CAL calculates the 
flow velocity of a fluid on the basis of each phase difference. 




(54) ULTRASONIC FLOWMETER 

(11) 63-5218 (A) (43) 11.1.1988 (19) JP 

(21) Appl. No. 61-149171 (22) 25.6.1986 

(71) YOKOGAWA ELECTRIC CORP (72) HIROSHI OWADA 
(51) Int. CI*. GOlFl/66 



PURPOSE: To accurately measure the flow rate of each of various fluids having different 
sonic velocities in a real time, by using a model route estimated on the basis of an actually 
measured value and correcting the flow rate of a fluid to be measured on the basis of the 
flow rate correction coefficient calculated by estimating sonic velocity in the fluid to be 
measured. 

CONSTITUTION: A change-over switch 7 is changed over to one side to set, for example, such 
a state that the drive pulse Dp from a drive circuit 6 is emitted from a transmitter-receiver 
4 to a transmitter-receiver 3 and a propagation time T, is measured by an operation circuit 
10. The switch 7 is changed over to measure a propagation time T? in the same way to 
calculate propagation time difference AT. Since the time difference AT is inversely propor- 
tional to a flow rate Q, the flow rate Q is calculated according to a predetermined formula. 
A total propagation time Ts is operated based on a predetermined formula according to 
a model of a propagation route. The average value of actually measured propagation times 
T,. T-i is taken to obtain a propagation time T which is, in turn, compared with the total 
propagation time Ts to calculate the propagation time To of the ultrasonic wave propagating 
through a fluid to be measured and coming to T = Ts and an angle of refraction and the 
correction coefficient Kx to the flow rate Q is calculated. By multiplying the coefficient 
Kx at the operation time of the flow rate, correction having all of factors taken therein 
becomes possible in a real time. 




1: pipeline. 9: comparator. 11: temp, sensor. 12: microcomputer 
part, 20: data bus, 21: control bus 
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(54) ULTRASONIC CURRENT METER 
(57) Abstract: 

PURPOSE: To accurately measure a flow speed free of 
the effect of sonic velocity, by constituting the title 
current meter of a transmitter circuit, first and second 
transducers, a fonward direction/reverse direction 
change-over circuit, a phase detector and an operator 
etc. 

CONSTITUTION: Transmitter circuits TXA. TXB 
alternately output the transmitting signal TA 
corresponding to an oscillation signal ZA and the 
transmitting signal TB corresponding to an oscillation 
signal ZB with frequency close to that of the signal ZA. 
Subsequently, a forward direction/ reverse direction 
change-over circuits SWi alternately changes over 
transducers Pi, P2 to perform the transmission and 
reception of the first transmitting-receiving wave of a 
forward direction corresponding to the signal TA, that 
of the second transmitting- receiving wave of the 
forward direction corresponding to the signal TB, that 
of the first transmitting-receiving wave in a reverse 
direction corresponding to the signal TA and that of the 
transmittint-receiving wave in the reverse direction 
corresponding to the transmitting- receiving wave in the 
reverse direction corresponding to the signal TB. Phase 
detectors PDA. PDB calculate the phase difference of the 
first transmitting-receiving wave in the forward 
direction, that of the first transmitting-receiving wave 
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in the reverse direction, that of the second 
transmitting-receiving wave in the fonvard direction and 
that of the second transmitting-receiving wave in the 
reverse direction and an operator GAL calculates the 
flow velocity of a fluid on the basis of each phase 
difference. 
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